
With regard to the inheritance of  or Not B, exactly
the same three possibilities exist.

If we represent apparent or dominant qualities by
capital letters, recessive ones by small letters, and abbre¬
viate Not A, Not B, to NA, NB, na, nb, we can then
represent the hereditary constitution of the four classes
of human blood as in Table 2.

It is clear at once that Group I (the most numerous

group representing over 40 per cent, of the community)
can never be hybrid. Group II (the next most numer¬

ous, representing about 40 per cent, of the community)
can be hybrid only with regard to its dominant quality
A, so that there are two kinds of persons belonging to
Group II, pure A- , transmitting only A to offspring,
and hybrid,  -Not a, transmitting these two qualities to
offspring in equal numbers. The same is true for
Group III (from 12 to 15 per cent, of the community) ;
it can be hybrid only with regard to its dominant qual¬
ity B. Group IV, on the other hand, (the rarest of the
groups, only 2 to 5 per cent, of the community) has four
possibilities. It may be pure with regard to both domi¬
nant qualities A and B, or pure with regard to one,
while hybrid with regard to the other, or hybrid with
regard to both.

A detailed analysis x of the offspring resulting from
unions of persons belonging to the various groups shows
that in certain instances the possible kind of offspring
are sharply limited. These are tabulated in Table 3.

The unions tabulated in this chart comprise over 80
per cent of all unions, and are the instances in which
under certain circumstances deductions of medico-
legal value may be drawn.

On the other hand, all unions containing a member of
Group IV and unions of II and III may give rise fo
offspring of any of the four groups.

Suppose, then, that the blood of a child and the
alleged parents have been tested, what conclusions can
be drawn? If the child's blood is the correct group for
the alleged parents, then we can say that the child could
be their offspring, not that it of necessity must be. But,
on the other hand, if the child's group is wrong for the
two asserted parents, then one can say with absolute
certainty that the child must have a parent other than
one of those asserted.

The commonest instance, of course, is that of dis¬
puted paternity. Here we can readily tabulate the
instances in which it is possible to be sure that the child
is illegitimate or is not the child of an asserted father

TABLE 3.—LIMITATION OF OFFSPRING

Unions of I and I give only I

Unions of I and II  .

. _ . __Unions of II and II J 8Ive   1 l and  

Unions of I and III )
. .

T

.

,TT

Unions of III and III } 8^ve    X and   

(Table 4). It is noticeable that Group I is absent from
the third column of Table 4 because a child of Group I
can be the offspring of any combination of parents.

The same kind of evidence (Table 4) can be used,
either to prove the illegitimacy of the offspring or (cir¬
cumstances being reversed) to prove the innocence of a

corespondent asserted to be the father of a given child.
Likewise, in the rarer cases of disputed maternity or

1. The full data on which these conclusions are based are published
in a paper which will appear in a forthcoming number of the Journal of
Immunology.

of alleged substitution of one child for another, Table 4
shows the instances in which it can be stated with cer¬

tainty that the child is spurious ; i. e., a child of one of
the groups in the third column cannot be the offspring
of the parents on the corresponding lines in the first two
columns.
TABLE 4.—INSTANCES IN WHICH THE CHILD MUST BE

ILLEGITIMATE, OR NOT THE CHILD OF
THE SUPPOSED FATHER

own Mother Supposed Father Child
I I II III IV
I II III IV
I III II IV
II I III IV
II II III IV

III   IV
III III II IV

In practice, of course, it may be difficult to obtain the
consent of all three parties (or at times four), to the
blood test. The test can be easily done with a few
drops of blood obtained from a painless prick with a
small needle. In view of this, and the importance of
the questions often at issue, it seems as though some

legal means could be devised by which the persons con¬
cerned could be compelled to allow the examination at
the hands of a representative of the court.

IS West Eighty-Ninth Street.

FOOD ACCESSORY FACTORS IN BAC-
TERIAL GROWTH

VI. FURTHER OBSERVATIONS ON THE SUBSTANCES
NECESSARY FOR THE GROWTH OF

PFEIFFER'S BACILLUS

DAVID J. DAVIS, M.D.
CHICAGO

Several years ago I1 called attention to the fact that
in the cultivation of hemophilic bacteria (B. influenzae)
there are necessary two substances, one being a heat
stable substance and closely identified with the iron con-

taining pigments of the blood, namely, hemoglobin and
hematin; the other factor residing in fresh animal and
plant tissues and in many bacteria, including yeasts,
blastomyces, sporotricha, etc. The latter substance is
more heat labile than the first factor mentioned, auto-
claving for fifteen minutes or boiling for a longer time
being sufficient to destroy it. The interaction of these
two substances is somehow necessary for the growth of
this organism. Presumably the second factor in some
way renders the iron more available and, in view of
the nature and function of this element in life processes,
one is tempted to interpret the phenomenon as related
to oxidation, and possibly catalytic in nature. In 1907,
I2 pointed this out, basing my conclusion on the fact
that very minute quantities of blood (1-180,000) were
sufficient to induce growth of these bacteria.

This work was done some years before the recent
epidemic of influenza. The strains of so-called influ-

From the Department of Pathology and Bacteriology, University of
Illinois College of Medicine.

1. Davis, D. J.: Food Accessory Factors (Vitamines) in Bacterial
Cultures, with Especial Reference to Hemophilic Bacilli, J. Infect. Dis.
21: 392 (Oct.) 1917.

2. Davis, D. J.: Hemophilic Bacilli: Their Morphology and Relation
to Respiratory Pigments, J. Infect. Dis. 4:73, 1907.
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enza bacilli then used in the investigations by me were
isolated from a great variety of respiratory infections,
including measles, whooping cough, bronchitis, men¬

ingitis, varicella and pneumonia ; and since all efforts to
demonstrate an epidemic strain of influenza bacilli dur¬
ing the last epidemic failed, and since it is now quite
generally conceded that epidemic influenza is not caused
by Pfeiffer's bacillus, I think the results obtained with
these hémophilie organisms isolated before the influenza
epidemic are comparable with the results obtained with
similar organisms isolated during or since the epidemic.
My own data,3 as well as the results of many others,
do not indicate that these bacilli now are in any way
different either in their biologic properties or in their
distribution from what they were before the epidemic.

The work referred to above regarding the growth
accessory factors in the cultivation of Pfeiffer's bacillus
has now been corroborated by a number of workers
both here and abroad. Fildes,4 Thjötta and Avery 5

and Rivers ß have all found that the growth of Pfeif¬
fer's bacillus depends on the existence of two sub¬
stances, the one related to the blood pigments being the
more heat stable. These workers, too, have generally
interpreted the reaction as one related to vitamin

/ZO G
Growth of PfefFer's bacillus on blood medium heated to various tem¬

peratures.

activity, though Fildes suggests that the phenomenon
centers about the reaction between peroxidase and the
blood pigment.

I have recently corroborated my work done several
years ago, using fresh strains of Pfeiffer's bacillus.7
Pfeiffer's bacillus isolated from epidemic influenza,
from influenza meningitis, from normal throats or from
throats the seat of various respiratory diseases behaves
alike in that there is required for its growth, in addition
to plain medium (peptone medium is sufficient) the two
substances already referred to. In addition, I have
noted certain other observations which deserve mention.

When ordinary unheated blood (defibrinated or

whole blood) is added to plain mediums, the growth,
though definite, is not abundant. When heated to 55 C.
even indefinitely, growth also is slight or at times appar¬
ently negative. At 60 C, growth is not profuse unless
this temperature is applied from two to five hours. If
continued for two to three days, no growth will result.
At 80 C, growth is profuse if the blood medium is
heated from five to ten minutes. By continuing the
exposure for from twenty-four to thirty-six hours, the
medium becomes valueless unless reactivated by fresh
fluid or tissue. At 100 C, a few moments' exposure,
or simply bringing the medium to this temperature, is
sufficient to allow profuse growth ; but exposure for one

3. Davis, D. J.: Proc. Inst. Med., Chicago 2:142, 1919.
4. Fildes: Brit. J. Exper. Path. 2:16, 1921.
5. Thj\l=o"\ttaand Avery: J. Exper. Med. 34:97, 1921.
6. Rivers: Bull. Johns Hopkins Hosp. 32:202, 1921.
7. These results will appear in detail in a series of three articles in

the forthcoming issue of the Journal of Infectious Diseases.

or two hours will destroy its growth promoting value.
At 120 C. (autoclave), a few minutes' exposure of the
blood medium will render it valueless. Thus, with
increasing temperature the time necessary to obtain a

favorable medium becomes less and less, and also with
increasing temperature the time necessary to destroy its
growth value becomes gradually less. It should, of
course, be understood that the growth promoting value
of the heated blood can be restored by adding thereto
fresh unheated plant and animal tissue extracts, or

bacterial or yeast extracts.
It is readily seen that the heat resistance of this sec¬

ond factor may be represented in the form of a simple
curve which would gradually descend to the base line
at a temperature of about 120 C. A curve representing
the growth of the bacilli on blood medium heated to
varying degrees would be more complex because of the
several factors involved. Roughly it would be repre¬
sented as in the accompanying curve. The curve does
not take into consideration the time element.

The first factor is apparently hematin or a close
derivative. Pure hematin (Merck according to
Nencki) medium behaves like the autoclaved blood
medium. No growth of Pfeiffer's bacillus appears
unless the medium is activated by the addition of
unheated plant, animal or bacterial products. Accord¬
ing to Olsen,8 hemin behaves in the same way as

hematin.
The effect of hydrogen peroxid was tested on the

activity of the heat labile factor. For this purpose,
fresh filtered carrot juice, which I have found to be an

excellent activator, was treated with small but varying
quantities of hydrogen peroxid for one hour. Medium
ma'de by the addition of this treated juice to autoclaved
blood yields very scant growth compared with the
controls. On some of the tubes a growth was just vis¬
ible, but in none did a profuse growth appear. In
others there was no visible growth. Similar experi¬
ments were made by the addition of small amounts of
hydrogen peroxid to ordinary blood medium. The
medium becomes bleached with the addition with the
addition of increasing quantities of the peroxid. On
such medium, growth of Pfeiffer's bacillus is nil or very
scant.

In seeking some light on the mechanism of the reac¬

tion between these two substances, one may suggest the
possibility that the second substance may somehow con¬

trol or make available the iron in the pigmented portion
of the hemoglobin molecule. The question naturally
arises, Do vitamins or vitamin-like substances influence
or to some degree control the-metabolism of other ele¬
ments in the body, such as phosphorus, iodin and cal¬
cium? In the cultivation of the gonococcus, phosphate
added to tissue fluids makes a most excellent medium.
Dorothy Lloyd 9 has interpreted the favoring action of
body fluids in the growth of meningococcus and other
organisms as one comparable to vitamin activity in ani¬
mal nutrition. I raise the question as to the possible
action of the accessory bodies on phosphorus as one

comparable to the action of the labile tissue substance
on the iron containing pigment in the nutrition of
Pfeiffer's bacillus. Or does the phosphate in the medium
function simply as a body favoring growth through its
buffer action?

8. Olsen: Zentralbl. f. Bakteriol. 85:12, 1920.
9. Lloyd, Dorothy: J. Path. & Bacteriol. 21:113, 1916.
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Again, McCollum and Simmonds 10 have pointed out
the interesting relation that exists between vitamins and
phosphorus in the causation of rickets. From their
results with rats it would appear that the phosphate ion
plays an important rôle in the causation of this disease
and perhaps kindred diseases. They point out that the
level of blood phosphate is in all probability determined
in part by the amount of the fat soluble A available for
the needs of the organism. Thus, an interplay seems to
exist between the vitamins and phosphorus in the body,
a deficiency of either leading to defective nutrition. I
merely mention these processes as being possibly analo¬
gous to the interplay between the two substances neces¬
sary for the growth of Pfeiffer's bacillus. We may be
dealing here with a principle in nutrition of fundamen¬
tal significance in relation to life processes.

ENDOSCOPIC REMOVAL OF SAND SPURS
FROM LARYNX AND TRACHEO-

BRONCHIAL TREE

H. MARSHALL TAYLOR, M.D.
JACKSONVILLE, FLA.

One of the indications of the progress of endoscopy
is that its dicta no longer are laid down by one indi-
vidual, but are the result of the combined experience
and thought of numerous students of this branch of
surgery. Only through the observations and citations
of those interested in this work has this science
developed to its present degree of accuracy, and in
only this way can its advancement continue. This
fact encourages me to discuss a type of foreign body
in the air passages which, when considered from its
point of frequency, has not received the attention due it.

NATURE AND DISTRIBUTION OF SAND SPUR

In the family Gramineae, commonly referred to as

the grass family, there are a number of noxious weeds,
and of these none are more troublesome than those
belonging to the genus Cenchrus (from the Greek
\g=k\\g=e'\\g=g\\g=x\\g=r\\g=o\\g=fs\,kind of millet). The common names applied
to these plants vary in different parts of the country,
bur grass, sand bur, cockspur and sand spur being
the ones most frequently applied. In Florida, the name

in common use is sand spur.
The species which I have seen most frequently as

a foreign body in the air passages is Cenchrus tribu-
loides. This is widely distributed, occurring from
Ontario and Maine to Florida, westward to Minnesota,
and south to Colorado and Texas. In the South, par¬
ticularly in Florida, it is a common plant, sometimes
covering considerable areas with its matted growth.
In addition to this species, four,others, C. macro-

cephalus, C. gracillimus, C. echinatus and C. incertus,
are found in the lower south, and about seven others
are found in the tropical regions.

These grasses thrive in sandy soils, and, since they
root at the nodes or joints, they frequently form
dense mats. They are easily killed by frost and, con¬

sequently, are usually annuals ; but if weather condi¬
tions are favorable they are perennials. They may

10. McCollum and Simmonds: Bull. Johns Hopkins Hosp. 32:160,
1921.

Read before the Section on Laryngology, Otology and Rhinology
at the Seventy-Second Annual Session of the American Medical Associa-
tion, Boston, June, 1921.

be found almost anywhere, on lawns, in cultivated
fields or in waste places.

The fruits of these grasses are spiny burs, borne
in spikes or heads well suited for clinging to anything
which may come in contact with them. The spines
are very sharp, barbed, sometimes bristly, and, as in
C. tribuloidcs, often recurved. When they penetrate
any tissue, they are difficult to remove entirely, for,
although the main portion of the spine may be taken
out, the barbs and bristles are broken off and remain.
While it is possible to find matured fruits in some

places at almost any time of year, the seed crop is
most abundant from August to November. For the
identification of tribuloides, I am indebted to H. Harold
Hume, professor of botany of the University of
Florida.

THE SAND SPUR AS A FOREIGN BODY
The sand spur in the rôle of a foreign body in the

larynx and tracheobronchial tree is not a new sub¬
ject ; yet a survey of the literature reveals few ref¬
erences aside from the mere reporting of its extrac¬
tion and, perhaps, localization. In my experience in
Florida, where the sand spur is indigenous and most
abundant,' it has been the most frequent intruder in
the air passages, and in my series of nineteen cases
some facts of interest have been observed.

THE LARYNX. AS A SAFEGUARD

As an instance of this is the comparative infrequency
of the larynx, with its reflexes, to fail to act as a
fender and safeguard to the lungs against this type
of foreign body. In this series of nineteen cases, in
all but three the sand spur was found to be located
somewhere within the boundaries of the larynx. In
addition to my own experience, I have endeavored to
review every article in which the sand spur is men¬
tioned in both this and foreign countries, as well as
to glean the experience of the laryngologists of my
own state. The result was that, of eighty-five cases,
in only seven had the sand spur successfully run that
"gauntlet consisting of the epiglottis, upper laryngeal
orifice, ventricular bands, vocal cords and bechic blast,"
to become a foreign body in the lungs.

Jackson has well said that cough is the watchdog
of the lungs, and it might be added after this observa¬
tion that the larynx as well is a faithful sentinel againstthis type of foreign body entering the bronchial tree.
Another fact of interest which may impress one is that,
in the consideration of the etiology of foreign bodies in
the air passages the flora of the immediate section of
residence is a definite factor.

CASES IN THE LITERATURE

It is of interest to note in this connection that Jack¬
son, in his analysis of his 882 foreign bodies in the
air and food passages, does not mention the sand spur.
Furthermore, in my review of the literature I could
find a report of only sixteen cases of the sand spur
as a foreign body, while in Florida, where the sand
spur is so abundant, I have collected statistics which
include sixty-nine cases. These statements are made
to emphasize a fact which I have never seen men¬
tioned in any article on the etiology of foreign lodg¬
ment : that the flora of a locality is a definite etiolögic
factor of foreign bodies in the air passages.

The accusation that the surgeon is prone to speakof his successes and not mention his failures is relevant
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